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(57) ABSTRACT 

In a method and apparatus for producing an overall image 
from a number of partial imageS which are produced Suc 
cessively for common playback, a first partial image is 
produced and Stored, and at least a portion of the first partial 
image, that adjoins a Second partial image to be produced, is 
played back. A Survey image is produced for the Second 
partial image and this Survey image is simultaneously played 
back with the first partial image, with overlapping regions 
adjoining each other. From this simultaneous playback, the 
correct orientation of the exposure region for the Second 
partial image is Selected, and the image acquisition device is 
correspondingly positioned and the Second partial image is 
produced, The first and Second partial images are then joined 
to form the overall image. 

8 Claims, 4 Drawing Sheets 
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METHOD AND APPARATUS FOR 
PRODUCING AN OVERALL IMAGE FROMA 

NUMBER OF PARTIAL IMAGES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention is directed to a method for produc 
ing an overall image from a number of partial images to be 
produced Successively for common playback, and also is 
directed to an apparatus for implementation of the method. 
Such a method Serves the purpose of matching imageS for 
the acquisition. 

2. Description of the Prior Art 
The format of X-ray film or of an image converter, Such 

as a Solid-State image converter or X-ray image intensifier, 
is not adequate for various radiological investigations. 

In these instances, for example given a “Spine 
presentation', a number of exposures are made Successively, 
the respective, resulting images then being electronically 
joined by means of a Software program. The aiming device 
of the X-ray apparatus travels the length of the body region 
to be presented-the Spinal column-for the exposures in 
this example, with an entire Series of narrow images being 
made during this motion, and which are then combined with 
a specific Software program at, for example, a WorkStation. 
The Spinal column thus can be presented as a whole and 

certain geometrical measurements can be implemented 
using Specific measurement programs. 

The apparatus motion in the exposure is Synchronized 
with the image acquisition frequency, So that the registered 
partial images can be joined to one another without signifi 
cant X-Y shifting. 
A Smaller X-ray detector, that may be too small for 

Standard exposures, is usually employed in a lightweight and 
mobile apparatus. 
A targeted control of the device for the registration of the 

partial images that is required for the composing, however, 
is not possible in the case of mobile apparatus. 
When formats that are larger than the format of the X-ray 

detector are required, the manual registration of defined 
partial images is nearly impossible because overlaps, gaps or 
rotation or even variations in Size that are too significant can 
arise between the partial images in the exposure. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a method 
and an apparatus of the type initially described with which 
an easy Setting of the exposure field is enabled in the 
Successive exposures. 

This object is inventively achieved by a method having 
the following Steps: 

a) producing a first partial image; 
b) storing the first partial image; 
c) playing back at least a part of the first partial image that 

adjoins a Second partial image to be produced; 
d) producing a Survey image for the Second partial image; 
e) Simultaneously playing back the Survey image and the 

first partial image, whereby overlapping regions adjoin 
one another; 

f) Selecting the correct attitude of the exposure region for 
the Second partial image; 

g) placing the image acquisition device, 

15 

25 

35 

40 

45 

50 

55 

60 

65 

2 
h) producing a Second partial image; 
i) joining the partial images to form the overall image. 
The steps c) through h) can be repeated as warranted for 

further images with the Second partial image used as the first 
partial image and a further image used as the Second image. 
AS a result, partial images that have already been shot can 

be consulted in order to be able to Select the correct image 
excerpt for the following eXposure currently being obtained. 
For example, the edge Zone of the partial image already 
registered is mixed in and the current transillumination 
image then shows the image excerpt Selected as the Second 
partial image. 

It has proven advantageous to divide the overall image 
into a number of windows and to insert the exposures that 
have already been shot in respectively attitudinally correct 
positions in a window. 

Inventively, the Survey image can be produced as a Single 
shot in transillumination mode or in an acquisition mode. 

Alternatively, a real image, for example a photograph of 
the patient, can be produced in addition to the partial image, 
as a Survey image in exactly the same projection correspond 
ing to that of the first partial image. 
The inventive diagnostic apparatus has an image acqui 

Sition device, an image System and a playback device and 
the image System includes: 

a) a first partial image Store connected to the image 
acquisition device; 

b) a shift device connected to the first partial image Store 
for playing back at least a part of the first partial image 
that adjoins a Second partial image to be produced; 

c) a mixing device connected to the image acquisition 
device for Survey images of further partial images in 
addition to the reproduced part of the partial images 
already produced; 

d) further partial image Stores that are connected to the 
mixing device; and 

e) an arrangement for joining the partial images to form 
the overall image. 

A control device for the alignment of the image acquisi 
tion device can be allocated to the image System. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a known X-ray diagnostics 
installation. 

FIG. 2 is a block diagram of the inventive image System, 
which is used in the installation of FIG. 1. 

FIG. 3 shows a monitor image with a first partial image 
in accordance with the invention. 

FIG. 4 shows monitor image after the exposure with a part 
of the shifted, first partial image in accordance with the 
invention. 

FIG. 5 shows a monitor image with a current transillu 
mination image and with the shifted, first partial image in 
accordance with the invention. 

FIG. 6 shows a monitor image with an overall image from 
two partial images in accordance with the invention. 
FIG.7 shows a monitor image for four partial images with 

a shifted, first partial image in accordance with the inven 
tion. 

FIG. 8 shows monitor image with four shifted partial 
images in accordance with the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 shows an X-ray diagnostics installation known 
from German PS 195 27 148 that has an X-ray tube 2 
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Supplied with high-voltage and filament Voltage by a high 
Voltage generator 1 that generates a conical X-ray beam 3 
that penetrates a patient 4, So as to generate radiation images 
on an X-ray detector 5. The output signal of the X-ray 
detector 5, the image data 6, is Supplied to an image System 
7. The image System 7 can include converters, image memo 
ries and processing circuits. It is connected to a monitor 8 for 
the playback of the acquired X-ray imageS. Operating ele 
ments 9 are connected to the other components of the X-ray 
diagnostics installation via a System control and communi 
cation 10. 

FIG. 2 shows a part of the image system 7 for the 
implementation of the inventive method. The image data 6 
Supplied by the X-ray detector 5 are Supplied to a first partial 
image memory 11 that Stores a first partial image that, for 
example, is shown in FIG. 3. The output signal of the first 
partial image memory 11 is Supplied to a shift device 12 
that-under operator control or automatically according to a 
pre-Selection -shifts the first partial image Such that only 
the edge region of the first partial image that adjoins a partial 
image to be Subsequently registered is reproduced on the 
monitor 8, as can be seen from FIG. 4. The output of the shift 
device 12 is connected to a mixing device 13 to which the 
current image data 6 that arise from the current transillumi 
nation are Supplied, So that the X-ray image shown in FIG. 
5 is visible on the monitor 8. Alternatively, a single exposure 
can be employed instead of the transillumination images 
when a further image memory is arranged in this branch. 
Using the operating elements 9, or automatically by means 
of pre-Selection of a region on the monitor 8, the X-ray 
apparatus can now be adjusted Such that the Second partial 
image exhibits only a slight overlap with the first partial 
image and both images exhibit the same alignment. When 
this adjustment event has been ended, a Second partial image 
can be produced and Stored in the Second partial image 
memory 14. If the Overall image is to be composed of only 
two partial images, then the procedure is complete, and the 
output signals of the two partial image memories 11 and 14 
are Supplied to a unit 15 for joining the partial images that 
produces a pixel-exact joining and Superimposition of the 
two partial images, So that the overall image can be seen on 
the monitor 8 (FIG. 6). 

If instead, the Overall image is to be composed of a more 
than two partial images, then further partial image memory 
16 can be provided that are consecutively filled, but care 
must be exercised to be Sure that the preceding image that 
the current image adjoins is always Stored in the first partial 
image memory 11, the data thereof being Supplied to the 
mixing device 12. 

The inventive procedure of the apparatus according to 
FIG. 2 shall now be explained in greater detail on the basis 
of FIGS. 3 through 5. A first partial image with a part of a 
Spinal column 17 and a right lung 18 is displayed as an X-ray 
image on the monitor 8 of FIG. 3. This is now stored in the 
first partial image memory 11 and is shifted by the shift 
device 12 So that the monitor image according to FIG. 4 is 
obtained. The shift ensued because the Second exposure is 
intended to cover the left lung 19 that is to be registered 
together with the part 17 of the spinal column. 

Subsequently, the Second partial image is reproduced next 
to the Shifted partial image in a transillumination 
(fluoroscopy) or as an exposure (static image), So that a 
monitor image according to FIG. 5 appears. Ajuncture of the 
Second partial image to the first partial image shown at the 
edge now can be found easily by moving the apparatus 
and/or by moving the patient. It is not important to find an 
exact juncture; rather, it Suffices to approximately find the 
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4 
position So that there is no gap (unimaged region) between 
the images. By virtue of the prominent parts of the Spinal 
column 17 from the first exposure as well as from the second 
exposure that are visible on the monitor 8, the X-ray 
apparatus can be easily aligned Such that the parts 17 of the 
Spinal column exhibit the same height and the same align 
ment. This monitor image is generated by the mixing device 
13. When enough exposures have been made, i.e. only the 
right and left lungs 18 and 19 are to be simultaneously 
played back on the monitor, then the arrangement for joining 
the partial imageS 15 can implement the matching of the two 
imageS Such that the image reproduced in FIG. 6 is obtained. 
To this end, for example, “matching Software’ brings the 
images exactly together in X-Y direction-including rota 
tion among other things-and also compensates for any 
exposure differences. 
When, in contrast, the X-ray detector 5 is so small that it 

cannot cover the lobes of the lung as a whole, then, for 
example, four exposures are produced that must be distrib 
uted on the monitor according to FIGS. 7 and 8. The first 
partial image is reproduced at the proper location in a 
window in FIG. 7. One proceeds as already set forth for 
producing the next partial image, and this is then reproduced 
in the region of the image on the monitor 8 that is allocated 
to it (FIG. 8). The further exposures are then produced in the 
Same way, and are played back on the monitor 8 and 
Subsequently correctly composed So that the image accord 
ing to FIG. 6 again is obtained. 

Single shots instead of a transillumination could also be 
made with minimum dose for the positioning. 
A real image of the patient, a photograph, can also be 

employed in the same way for the Selection of the correct 
exposure field when the real image is made in the exact 
projection corresponding to the X-ray exposure, for example 
by means of a depth diaphragm. 

Although modifications and changes may be Suggested by 
those skilled in the art, it is the intention of the inventor to 
embody within the patent warranted hereon all changes and 
modifications as reasonably and properly come within the 
Scope of his contribution to the art. 

I claim as my invention: 
1. A method for producing an overall medical image from 

a plurality of partial images of an examination Subject 
produced Successively for common playback, comprising 
the following Steps of: 

a) producing a first partial image with a medical image 
acquisition device; 

b) storing the first partial image; 
c) playing back at least a part of the first partial image that 

adjoins a Second partial image to be produced of an 
exposure region; 

d) producing a Survey image for the Second partial image; 
e) Simultaneously playing back the Survey image and the 

first partial image in an adjustment image with over 
lapping regions adjoining one another, 

f) Selecting a correctorientation of the exposure region for 
the Second partial image based on Said adjustment 
image, 

g) positioning the image acquisition device dependent on 
Said orientation; 

h) producing a second partial image with said image 
acquisition device; and 

i) joining the first and Second partial images to form an 
Overall image. 

2. A method as claimed in claim 1 comprising repeating 
Steps (c) through (h) using said Second partial image as Said 
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first partial image and using a further partial image as Said 
Second partial image. 

3. A method as claimed in claim 1 comprising dividing 
Said overall image into a plurality of windows and inserting 
Said respective partial images into Said windows with 
respectively correct orientations. 

4. A method as claimed in claim 1 comprising producing 
a Survey image in a transillumination mode. 

5. A method as claimed in claim 1 comprising producing 
a Survey image as a Single shot in an exposure mode. 

6. A method as claimed in claim 1 comprising generating 
a real image of Said examination Subject in a projection 
identical to a projection of Said first partial image. 

7. A diagnostic installation comprising: 
an image acquisition device which produces a first partial 
image of a medical examination Subject; 

a first memory connected to Said image acquisition device 
in which said first partial image is Stored; 

a playback device; 
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6 
a shift device connected to Said first memory and to Said 

playback device for causing at least a portion of Said 
first partial image, which adjoins a further partial image 
to be produced, and Said playback device; 

a mixing device connected to Said image acquisition 
device and to Said playback device for causing a Survey 
image of Said further partial image to be reproduced on 
Said playback device in addition to Said portion of Said 
first partial image in a proper orientation relative to Said 
portion of Said first partial image; 

Said image acquisition device then obtaining Said further 
partial image with Said correct orientation; and 

an arrangement for joining Said first partial image and Said 
further partial image to form an overall image. 

8. A diagnostic installation as claimed in claim 7 further 
comprising a control device for aligning Said image acqui 
Sition device to a proper position for obtaining Said further 
partial image. 


